Toll-like receptor (TLR)2 and TLR4 agonists regulate CCR expression in human monocytic cells.
Interactions between proinflammatory and cell maturation signals, and the pathways that regulate leukocyte migration, are of fundamental importance in controlling trafficking and recruitment of leukocytes during the processes of innate and adaptive immunity. We have investigated the molecular mechanisms by which selective Toll-like receptor (TLR)2 and TLR4 agonists regulate expression of CCR1 and CCR2 on primary human monocytes and THP-1 cells, a human monocytic cell line. We found that activation of either TLR2 (by Pam(3)CysSerLys(4)) or TLR4 (by purified LPS) resulted in down-modulation of both CCR1 and CCR2. Further investigation of TLR-induced down-modulation of CCR1 revealed differences in the signaling pathways activated, and chemokines generated, via the two TLR agonists. TLR2 activation caused slower induction of the NF-kappa B and mitogen-activated protein kinase signaling pathways and yet a much enhanced and prolonged macrophage-inflammatory protein 1 alpha (CC chemokine ligand 3) protein production, when compared with TLR4 stimulation. Enhanced macrophage-inflammatory protein 1 alpha production may contribute to the prolonged down-regulation of CCR1 cell surface expression observed in response to the TLR2 agonist, as preventing chemokine generation with the protein synthesis inhibitor cycloheximide, or CCR1 signaling with the receptor antagonist UCB35625, abolished TLR2- and TLR4-induced CCR1 down-modulation. This result suggests an autocrine pathway, whereby TLR activation can induce chemokine production, which then leads to homologous down-regulation of the cognate receptors. This work provides further insights into the mechanisms that regulate leukocyte recruitment and trafficking during TLR-induced inflammatory responses.